Each measurement was acquired with a collection time of 1 second with wavelengths multiplexed at 10hz for each block of 8. The wavelengths used are 783, 793, 804, 814, 826, 847, 855, and 866nm. 
Introduction
Near-infrared spectroscopy (NIRS) is a commonly used non-invasive technique for measuring tissue oxygenation and cerebral haemodynamics. Time-resolved measurements can be used to provide an estimate of mean optical pathlength and therefore allow intensity changes to be used to calculate changes in concentration of chromophores. They can also be used to provide estimates of the scattering properties of tissue.
Time-Resolved Near-Infrared Spectroscopy
When short picosecond pulses of light are injected into the tissue we can measure the time-of-flight of photons as they travel from the source to detector fibre. A temporal point spread function (TPSF) can then be generated, providing detailed information about the absorption and scattering of light in the tissue. [1] Multiwavelength Time Domain System I n t h i s s y s t e m a C u s t o m designed supercontinuum laser (SC-480-6, Fianium, UK) is used to provide light specifically in the 600-900nm region. The laser produces short pulses of 4 ps duration at a repetition rate of 60MHz and power of 6W. The laser is coupled via optical fibre to a dual acoustic optic tunable filter (AOTF) system employing an interlock between the two.
The AOTFs allow the user to select individual w a v e l e n g t h s b y c r e a t i n g a c o u s t i c a l compression waves in birefringent TeO 2 quartz crystal using a pair of piezo-electric transducers that modulate the refractive index. This creates a phase grating in the crystal splitting the light into its different diffraction orders and a single wave is aligned into an optical fibre. By modulating the piezo-electric transducer frequencies a different wavelength can be selected.
Measurement Protocol
During data acquisition the system multiplexes through blocks of 8 or 16 wavelengths at a user defined rate up to 10 Hz, which are summed in order to generate TPSFs. This ensures that the tissue is interrogated at all wavelengths effectively simultaneously.
The IRF of each channel is recorded using a calibration phantom consisting of a spectrally flat 5 OD filter and diffuser as seen in fig 7c in order to remove the system artefacts from the TPSF.
We have recently demonstrated that NIRS can provide a measure o f c e r e b r a l m e t a b o l i s m b y measuring the oxidation state of cytochrome-c-oxidase (CCO), the terminal electron accepter of the respiratory chain. [ While there is a characteristic shape to the difference spectrum between its oxidised and reduced forms, measurement of this enzyme is not trivial as the concentration is an order of magnitude less than that of haemoglobin.
Therefore it is necessary to increase the spectral resolution of the system by independently measuring the absorption and scattering at many wavelengths in the near infrared window. [3] 
Time-of-Flight Measurements
A baseline measurement of the frontal lobe was acquired using a 3cm source-detector separation on a 26 year old volunteer in order to directly measure the optical pathlength in tissue of 8 wavelengths simultaneously. 
